Introduction
Takotsubo cardiomyopathy is an entity of non-ischemic cardiomyopathy in which there is a sudden but temporary weakening of the myocardium. 1 The clinical presentation of Takotsubo is similar to that of an acute myocardial infarction. 2 Symptoms are acute substernal chest pain, dyspnea, syncope, shock, or electrocardiographic abnormalities. In contrast to these clinically impressive symptoms, further diagnostics cannot confirm a coronary syndrome with the signs of coronary occlusion and ischemic lesions. The onset of Takotsubo can be triggered by emotional stress or constant anxiety and unexpected catastrophic conditions. 2,3
Case report
A 53 year-old woman was admitted to neurosurgery because of emerging gait disturbances and unspecific pain in the region of the lumbosacral spinal column. Clinical examination confirmed a spinal ataxia and pain radiating over the lower spine. Spine MRI visualized a space-occupying extradural lesion on the level of the ninth thoracic vertebra, suspected of being a typical neurinoma lesion, confirming an indication for surgical removal. Prior to admission the patient received no oral medications such as digitalis, ACE inhibitors, angiotensin-II receptor antagonists, or ␤-blockers and offered 12-channel-ECG without abnormalities.
After anesthesiological and clinical preparation including tibialis somatosensory and motor evoked potentials without pathologies, surgery was carried out. The patient was lying in a prone position with constant monitoring under general anesthesia by means of propofol and sulfentanil. Following fluoroscopy and skin incision, the Th9 lamina was explored and removed under intermittent ultrasound confirming the correct intraoperative positioning. The neurinoma was visualized and removed microsurgically. Shortly before completion, sudden circulation (84/60 mmHg) and blood gas analysis disturbances were observed (endexpiratory pCO 2 24 mmHg, capillary pO 2 pressure 84%). The intraoperative ECG showed acute ST elevations ( Fig. 1 ), as typically associated with acute myocardial infarction. Due to pump-failure related hypotension, medication was adapted as follows: noradrenaline at 0.12 g/kg/min and dobutamine at 2 g/kg/min via feeding pump, adrenaline in fractions of 1. and cafedrin-theodrenaline in 80 mg boluses. Acetylsalicylic acid (500 mg) was administered for the suspected diagnosis. Sufentanil (0.2 g/kg/h), propofol (6 mg/kg/h) and midazolam (5 mg boluses) were continuously administered via feeding pump until the surgery was finished. Cardiac enzymes, including CK and CK-MB, remained at normal levels at all times. In cardiac angiography, no critical coronary disease was observed, but the presence of a typical apical ballooning and midventricular hypokinesis (Fig. 2 ). The following levocardiography showed the typical octopus pot configuration of the heart (Fig. 3) . After diagnosing the Takotsubo cardiomyopathy, therapy was adapted symptomatically upon the patient's overall clinical condition. Metoprolol (47.5 mg twice daily) and ramipril (5 mg once daily) were administered to prevent volume overload and to exclude further events. Anticoagulation therapy was stated with nadroparine for the first three days due to the risk of a left ventricular thrombus. The administration of acetylsalicylic acid was stopped because of the absence of a coexisting coronary atherosclerosis.
The patient recovered completely within one week under conservative therapy and cardiological support. She was discharged with metoprolol and ramipril at the given dosages. Clinical and diagnostic controls in the follow-up confirmed a stable cardiac functionality. No further cardiac events recurred in the 4 years follow-up.
Discussion
The presented case describes the rare but impressive onset of Takotsubo in the context of spinal neurosurgery for the first time. Some authors found a coincidence of surgical interventions and the onset of Takotsubo. [4] [5] [6] [7] [8] [9] [10] Artukoglu and coworkers describe a case of Takotsubo in the context of knee arthroscopy. 5 and Gologorsky present the case of a 43 year-old female that developed the signs of Taksotsubo intraoperatively during lumbar interbody fusion. 8 Takotsubo has also been described in patients undergoing radiofrequency ablation therapy of hepatic tumors 9 or ophthalmic surgery. 6 These cases support the theory that stressful events may trigger Takotsubo. A sudden surgical pain stimulus combined with insufficient analgesia are hypothesized to probably cause a catecholamine surge in Takotsubo. 5 High circulating levels of catecholamines seem to cause catecholamine-induced microvascular spasms with subsequent myocardial dysfunction and stunning. 11 Akashi et al. concluded a possible reflect activation of central neurogenic mechanisms similar to those evoked by subarachnoid hemorrhage. 4 However, elevated blood catecholamine levels are not always present. 12 Takotsubo is characterized by ST segment elevations especially in the anterior precordial leads, deep T wave inversions or abnormal Q waves. 13 Also normal ECG presentations were described. 3 Clinical findings are heart failure, brady-or tachyarrhythmia, mitral regurgitation, cardiogenic shock and pulmonary edema. 2, 4 Paraclinical findings are mildly elevated cardiac biomarkers such as high-sensitivity troponin assays or CK levels. 14 Levoventriculography displays the apical ballooning and immobility, 2,3 justifying the Japanese name or octopus pot, where this syndrome was described at first. Coronary angiography typically fails to demonstrate severely atherosclerotic vessels. In the presented case, the clinical signs were typical for an acute ischemic heart attack with hypotension and ST elevation in the anterior precordial leads. The paraclinical signs were unspecific and biomarker levels remained normal all times. Despite the acute heart failure and the ECG alterations, no persisting morphological changes, obstructive coronary heart disease or plaque ruptures were seen. There were no predictors or clinical signs suspected for Takotsubo during spine surgery except for the female gender. Takotsubo is seen in post-menopausal females in 80 percent of all cases. 4, 11 Patients who survive the acute episode typically recover to normal ventricular function within four weeks. The prognosis is determined by the acute complications of Takotsubo. Despite the severity of the acute illness, Takotsubo is a transient disorder manageable with supportive therapy. Conservative treatment with resolution of the physical or emotional stress usually results in rapid resolution of symptoms. There are no controlled data to define an optimal medical regimen, but it seems reasonable to treat these patients with standard medications for left ventricular systolic dysfunction. These include ACE inhibitors, ␤-blockers and diuretics to prevent volume overload. However, because the condition may recur, on-going adrenergic blockade with ␤-blockers is suggested. Consequently, Takotsubo is a transient disorder managed with the resolution of physical or emotional stress and supportive therapy. Due to the personal needs in case of elective neurosurgery and the possibility of neurogenic mechanisms in triggering of Takotsubo, surgical interventions and perioperative care should be realized under stress-free conditions as far as possible.
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